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Abstract: The nutritive value was studied on stover of five sorghum varieties. Three improved varieties,
CR 35-18 (W ad Ahmed), M- 90393 (Tabat), HD-1 (Hageen) and two local races, Himaecy and Fetrita,
were collected from the Gezira Scheme, Sudan, during the period of November to December 2005.The
whole stover was separated into stem and leaves (leaf blade and sheath). The evaluation was based on
morphological proportion, chemical composition, and in situ dry matter degradability. Stem contribution
to whole stover was significantly varied from 65.4% for Himaecy to 35.1% for Fetrita. No significant
difference in crude protein (CP) content between the sorghum stover fractions. The stem tended to have
a lower ash and silica content compared to leaves. Acid detergent fiber (ADF) and cellulose levels were
higher (P<0.05) in stem than in leaves. The degradable fraction b and degradation rate (c) were higher
for leaves than stem. The effective degradability (ED) at all out flow rates were higher for leaves than
stem. In conclusion, leaf blades and sheath have the lowest cell wall content and therefore, the higher
degradability indicating a higher potential feeding value of leaves than stems. Therefore, varieties with
high proportion of leaves ranked higher in nutritive values.
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INTRODUCTION
When grasses availability is limited due to scarcity
or water shortage in dry periods the agricultural
residues, with the majority of it comes from irrigated
scheme as well as rain fed areas, emerges as important
alternative source of feed for ruminant . However,[4]
sorghum stover is the most abundant cereal residues. 
With respect to animal feeding the major biological
constraints  for  using  crop residues are the low
protein  content  and  the vast amount of
lignocellulosic material which has a very low
digestibility. Techniques to improve the feeding value
of crop residues by physical , chemical  or[2 ,11] [6 ,16 ,3 ,5]
biological  means have not been adopted widely by[9]
small farmers in developing countries mainly due to
economical constraints. 
The weak relationship between grain yield and
quality characters of cereal crop residues provides a
potential exists for selecting or breeding varieties with
improved straw and stover value without sacrificing
grain production . Therefore, genetic enhancement[17 ,26]
may  provide  an  alternative  and  practical  strategy
for  improvement of nutritive value in cereal straws
and stovers.
The objective of this study is to evaluate the
nutritive values of some sorghum varieties for better
understanding of varietal differences for ruminant
nutritionists and crop breeders.
MATERIALS AND METHODS
Samples Collection and Preparation: Stover of five
sorghum cultivars namely, CR 35-18 (Wad Ahmed),
M-90393 (Tabat), HD-1 (Hageen), Himaecy, and Fetrita
harvested from the same location (Gezira Scheme,
Sudan), and grown under similar soil and agronomic
conditions were used.
About one kg of whole stover of each variety was
separated into stem and leaves (leaf blade and sheath).
The different morphological fractions were weighed and
the proportion of each fraction was calculated. Stems
and leaves were ground in a hammer mill to pass a 1
mm screen for chemical analysis, and a 2.5 mm screen
for in situ degradability.
Chemical Analysis: A proximate composition of
morphological  fractions  was  determined  according
to  AOAC .  Neutral   detergent   fiber   (NDF),[1]
acid  detergent  fiber  (ADF),  permanganate lignin
and  silica  (Si)  were  analyzed  according  to
Goering and Van Soest . [7]
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In Situ Degradability: The dry matter degradation was
determined using the nylon bag technique . Nylon[15]
bags (bag size, 175 mm × 75 mm; pore size, 45 µm)
containing 4 g of air dried sample were incubated in
the rumen of two cannulated steers fed Abu 70 hay ad
libitum and 250 g concentrate in three consecutive
periods for 4, 8, 16, 24, 48, 72 and 96 h.
After removal from the rumen, the bags were
immediately dipped in clod water to stop the microbial
activity, thoroughly washed under tap water for about
25 minutes. Samples of 0 h, representing water soluble
fraction, were prepared by washing bags, in triplicate,
containing test samples for 25 minutes. The residues
were dried to a constant weight at 100 C. 0
Calculation and Statistical Analysis: The result from
in   situ  study  fitted to exponential model p = a +
b(1-e ) of Ørskov and McDonald  to determine the-ct [14]
degradation characteristics of the incubated samples.
Data were analyzed by analysis of variance for a
completely randomized design . Where the F-test was[19]
significant, the treatment means were compared using
least significant differences (LSD). 
RESULTS AND DISCUSSIONS
Proportion of Morphological Fraction: Table 1 shows
the morphological composition of five varieties of
sorghum stover. Stem contribution to whole stover was
significantly varied from 65.4% for Himaecy to 35.1%
for Fetrita. There were more leaves (> 55%) in all
sorghum stover varieties except Himaecy (< 35%). The
same proportions were reported for maize , however,[23]
stem fraction represent over 60% of sorghum stover .[1 9 ]
This may be attributed to environmental, management
and/or varietals differences .[25 ,18]
Chemical Composition: The chemical compositions of
sorghum stover fractions are shown in Table 2. The
OM content ranged from 87.4 to 90.9% and 90.4 to
95.2% for leaves and stems, respectively. The stem
tended to have a lower ash content compared to leaves.
The ash content is usually high in the leaf fraction of
cereal straws due to a high content of silica . Same[22]
results of high silica content in leaves were reported in
this study except for CR 35-18.
There was no significant difference in CP content
between the sorghum stover fractions, with exemption
of Himaecy and CR 35-18 stems which have higher
CP content. Whoever, in many other studies  leaf[23 ,13 ,12]
blade recorded higher CP content than stem. Since leaf
in this study includes leaf blade and sheath, therefore,
this difference with the other studies may be attributed
to the lower CP content of sheath compared to stem .[13]
ADF and cellulose levels were higher (P<0.05) in
Fig. 1: DM degradability of stem of five sorghum
varieties during rumen incubation for different
time in steer
Fig. 2: DM degradability of leaves of five sorghum
varieties during rumen incubation for different
time in steer
stem than in leaves. This result is consistent with
previous studies on other cereal straws .[8 ,21 ,23]
In situ DM Degradability: The proportions of DM
disappearance from different of sorghum stover at
various periods of incubations in the rumen are shown
in figures 1 and 2 for stems and leaves, respectively.
At all time of incubation the proportion of DM
disappearance from CR 35-18 and Fetrita stem tended
to  be  higher  than  for  M-90393  and HD-1 with
the least values recorded for Himaecy (Fig. 1). The
lower concentration of NDF, cellulose and lignin in CR
35-18 and Fetrita could explain their higher
disappearance values . [24 ,26]
The same trend of the DM disappearance of stem
of different varieties of sorghum stover was observed
in the leaves, however, the differences between
varieties tended to be smaller than in stems (Fig. 2). 
Table 4 shows the in situ degradation
characteristics of sorghum stover fractions. The slowly
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Table 1: M orphological proportion (%) of stover of five sorghum varieties 
Himaecy HD-1 M -90393 Fetrita CR 35-18 SEM
44.12 44.56 35.14 40.69 1.17Stem 65.36 b b d c
a
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
55.88 55.44 64.86 59.31 1.17Leaves 34.64 c c a b
d
= M eans with different superscript in the same row differ significantly (P<0.05).a-b
SEM = Standard error of a mean.
Table 2: Chemical composition (%) of stover fractions of five sorghum varieties 
Stem Leaves 
------------------------------------------------------------------ -------------------------------------------------------------------
Himaecy HD-1 M - 90393 Fetrita CR 35-18 Himaecy HD-1 M - 90393 Fetrita CR35-18 SEM Fraction 
92.4 90.4 93.3 93.4b 88.7 89.7 87.4 88.6OM 95.2 bc d b 90.9 ef de f ef 0.3 **
a cd
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4.4 4.9 3.7 7.4 2.7 5.3 4.1 3.1 4.9bcCP 3.2 bcd be cde a c b bcde bc 0.5 NS
df
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
51.9 45.8 56.5 46.7 50.9 48.1 45.2 47.5 38.0 1.7ADF 59.5 bc e ab de cd cde e cde f **
a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
74.2 67.4 60.6 58.7 68.8 71.3 65.1 65.5 63.5 2.1NDF 78.0 ab cd ef f bcd bc cde cde def NS
a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
14.3 12.3 12.6 11.3 14.0 9.9 7.3 13.4 10.4 2.1 NSLignin 17.3 ab abc abc abc ab bc c abc bc
a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
37.6 33.5 43.9 35.4 36.8 38.2 37.9 34.2 27.7 2.5Cellulose 42.2 abc cd a bc abc abc abc cd d 0
ab
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
22.3 21.6 4.2 12.0 18.0 23.2 19.9 15.0 25.4 2.1HC 18.5 ab ab c d bcd abc abc cd a 0
abc
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1.6 1.9 1.3 4.0 4.1 5.0 3.7 2.9 2.4 1.1Silica 0.8 bc abc bc abc ab a abc abc abc 0
c
HC= Hemi-cellulose.
= M eans with different superscript in the same row differ significantlya-b
SEM = Standard error of a mean.
* = (P< 0.05); ** = (P< 0.0
Table 4: Rum en degradation kinetics (%) of stover fractions of five sorghum varieties 
Stem Leaves 
------------------------------------------------------------------ ----------------------------------------------------------------------
Himaecy HD-1 M - 90393 Fetrita CR 35-18 Himaecy HD-1 M - 90393 Fetrita CR 35-18 SEM Fraction
11.50 34.37 28.40 25.10 19.77 17.83 28.37 31.67 38.03aa 21.73 f ab bc cd de e be b 2.07 NS
de
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
74.80 51.87 54.00 58.40 48.50 65.17 49.33 48.07 48.93 2.80b 53.57 a cd cd bc d b bc d d ***
cd
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
0.03 0.04 0.04 0.03 0.02 0.02 0.01 0.04 0.03 6.41c 0.03 a a a ab ab ab b a a 0
ab
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3.57 3.33 1.18 1.06 1.97 1.68 1.56 2.35 0.51 **LT (h) 3.53 a ab cd cd bc cd cd abc 0.33
a d
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
86.30 86.20 82.43 83.50 68.27 82.97 87.73 79.80 86.30 3.20PD 75.27 a a ab ab c ab a ab a NS
bc
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
57.77 67.70 63.87 58.13 44.33 52.03 52.60 63.43 65.20 0.89ED 0.02 55.03 c a b c f e de b ab ***
d
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
41.63 56.43 52.30 45.30 34.27 38.10 41.30 53.30 55.00 1.040.05 43.37 d a b c f d d b ab ***
cd
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
34.30 51.13 46.57 39.73 30.23 32.40 37.30 48.33 50.67 1.020.08 38.00 de a b c f ef cd ab a ***
c
a= Readily degradable fraction; b= Slowly degradable fraction; c= Degradation rate; LT= Lag time; PD = Potential degradability; ED= Effect
degradability.
* = (P< 0.05); ** = (P< 0.01).
= M eans with different superscript in the same row differ significantly.a-b
SEM = Standard error of a mean
degradable fraction (b), degradation rate (c) and lag
time (LT) were higher and readily degradable fraction
(a) was lower in stem than in leaves. The effective
degradability (ED) at all out flow rates ranking leaves
of the different varieties higher than stem. Partially,
these differences in degradation characteristics might be
due to low level of ADF and cellulose content in
leaves of the different varieties . [10 ,24]
The study concluded that, there was a high
variation in the proportion and chemical composition of
sorghum stover varieties. However, Leaf blades and
sheath have the lowest cell wall content and therefore
the higher degradability indicating a higher potential
feeding value of leaves than stems.
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